Low rates of silent substitution in nuclear genes of two distantly related Scrophulariaceae (Antirrhinum and Verbascum).
Low levels of genetic diversity and divergence at nuclear loci have previously been observed for cycloidea and fil1-like genes within and between several Antirrhinum species, and divergence at these loci is also low between species in genera at different levels of relatedness in the former family Scrophulariaceae (Digitalis and Verbascum). The low divergence values are surprising, because (based on the sequences of chloroplast loci) the Scrophulariaceae are thought to be polyphyletic, with two anciently diverged clades, and the species we compared belonged to the two different clades. Here, we extend our studies of sequence divergence to more nuclear genes: fil2, far, globosa, and ADH: Detailed studies revealed that in Antirrhinum these genes belong to gene families. Low levels of divergence between Antirrhinum and Verbascum were observed for four of the loci studied, fil2-1, fil2-2, far-L, and globosa, similar to our previous observations. We discuss hypotheses to explain these low synonymous divergence values. For Adh, no cases of very similar sequences were found, but, rather, our sequences from the three different genera (Antirrhinum, Digitalis, and Verbascum) were all very diverged. Repeated gene duplication and loss of elements in the Adh gene family is likely in these lineages, making it impossible to determine orthology of the Adh genes.